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Reduction in mortality from sudden infant death
syndrome in New Zealand: 1986-92

E A Mitchell, JM Brunt, C Everard

Abstract
Mortality from sudden infant death
syndrome (SIIDS, or cot death) in New
Zealand has been high by international
standards (4/1000 live births). Within New
Zealand the rate is higher in Maori than
in non-Maori (predomin ntly European
infants) and higher in South Island than in
North Island. The National Cot Death
Prevention Programme aims to reduce
the prevalence of four modifiable risk
factors for SIDS, namely infants sleeping
prone, maternal smoking, lack of breast
feeding, and infants sharing a bed with
another person. The aim of this study is
to describe the total postneonatal and
total SIDS mortality in New Zealand from
1986 to 1992. Official publications from
1986 to 1990 and preliminary death notifi-
cations for 1991 and 1992 were examined.
Deaths from all causes in the post-

neonatal age group (28 days to 1 year) and
the total number of deaths from SI)S
irrespective of age decreased markedly in
1990 and has continued to decrease. This
decrease occurred particularly in non-
Maori groups, in South Island, and in the
winter months.
The proportion of infants sleeping in a

prone position has decreased from 43%
to less than 5°/O. This suggests that the
prone position is causally related to SIDS.
The mechanism appears to be related
directly or indirectly to environmental
temperature.
(Arch Dis Child 1994; 70: 291-294)
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Postneonatal mortality (in the age group 28
days to 1 year) in New Zealand has been high
by international standards (6/1 000 live births).
This high rate is predominantly due to the high
mortality from sudden infant death syndrome
(SIDS, or cot death), a rate higher than that
reported from any other country. There is a

marked increase in mortality from north to
south in New Zealand. New Zealand has two
main islands (North and South Islands) and
spans 35°S to 470S (about 1400 km or 900
miles); it is subtropical in the north of North
Island and coolly temperate in the south. This
suggests a relationship between SIDS and
environmental temperature. In addition, there
is a marked ethnic variation in mortality from
SIDS, with the rate in Maori groups twice that
of non-Maori groups, who are predominantly
European. These factors stimulated the
development of a three year (1 November
1987-31 October 1990) nationwide case-

control study to identify the risk factors for
SIDS. The results from the first year of the
study suggested that prone sleeping position,
maternal smoking, and lack of breast feeding
increased the risk of SIDS, and that if these
risk factors were totally avoided then mortality
from SIDS in New Zealand might decrease by
78%. 1 Other studies had also identified these
risk factors.26 More recently families have
been advised not to sleep with their infant.7
New Zealand was the first country to launch

a formal cot death prevention programme.
The planning and implementation of this
programme has been described in detail
previously.8 The prevalence of the prone sleep-
ing position was seen to decrease before the
launch of the programme, however, and this
was associated with a reduction in mortality
from SIDS.9 We were also able to show that
the prevalence of other known risk factors did
not change during this period.9
The aim of this paper is to describe the

changes in total posmeonatal and SIDS
mortality in New Zealand from 1986 to 1992.

Methods
The following information was extracted from
the publications of Fetal and Infant Deaths
(Department of Health) for 1986, 1987, and
1988-90: (a) postneonatal deaths (live born
infants dying between the ages of 28 days and
1 year) - number of deaths by region and
ethnicity; (b) live births - number of live births
by region and ethnicity; and (c) SIDS - total
number of deaths in childhood which were
attributed to SIDS, by ethnicity and month of
death. This includes cases outside the post-
neonatal age group and also cases where, in
addition to SIDS, another disorder was
reported to be present at the time of death
(for example, pneumonitis). World Health
Organisation rules for the selection of under-
lying cause of death require that specific dis-
eases and disorders are given precedence over
non-specific causes such as SIDS. This means
that where SIDS is reported together with
another disorder the rules require that the
other disorder is selected and classified as the
cause of death. To capture information about
all of the deaths reported to be due to SIDS,
the New Zealand Health Information Service
uses a flag ('Y' indicator) to identify all the
SIDS records, including those classified to
ICD code 798-0 and those classified to other
disorders. The cases of SIDS classified to
'other' disorders are mainly incidental findings
at necropsy, such as respiratory pathologies
considered by the reporting pathologist to be
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Table 1 National total postneonatal deaths: numbers
(rates per 1000 live births) from all causes by ethnicity,
1986-92

Year Maori Non-Maorz Total

1986 63 (9-7) 266 (5 7) 329 (6-2)
1987 77 (11-0) 247 (5-1) 324 (5 9)
1988 74 (10-9) 276 (5 4) 350 (6 1)
1989 90 (12 9) 246 (4 8) 336 (5-8)
1990 74 (10-7) 179 (3 4) 253 (4-2)
1991 63 (9-1) 177 (3-3) 240 (4-0)
1992 66 (9-1) 148 (2-8) 214 (3 6)

insignificant in contributing to the cause of
death. A review of necropsy reporting of infant
deaths registered in 1990 has resulted in a
higher number of cases of SIDS being coded
directly to 798-0 for 1990 and subsequent
years. The classification of SIDS used in this
report is by the number of cases captured by
the SIDS Y indicator.

Similar information on postneonatal and
total mortality from SIDS for 1991 and 1992
was obtained in collaboration with the Depart-
ment of Health. Deaths are registered with the
Department of Justice. The Department of
Health subsequently receives notification of
the official cause of death, which may be
delayed if there is to be an inquest. Thus
official mortality figures for recent years are not
readily available. We established a network of
paediatricians, pathologists, and coroners to
establish the cause of death.
The total number of postneonatal deaths are

final for these years, but some causes of death
for 1992 are provisional as some coroners may,
for example, certify a death as due to 'overlay-
ing', whereas we have provisionally classified
the death as due to SIDS. We have previously
shown, however, that our diagnosis is rarely
different from that of the coroner. The number
of deaths from SIDS in 1992 may be slightly
underestimated (probably by no more than
three) as some deaths outside the postneonatal
period may not have been identified.

Ethnic grouping is as Maori and non-Maori.
Ethnicity is classified by the Department of
Statistics using information recorded on the
Department of Justice form Guide to person
registering a death and the crossmatched birth

* North Island

[] South Island

registration form. If the infant is reported to
have 50/o or more Maori blood then he or she
is classified as Maori. Non-Maori infants are
those not of 50% or more Maori ancestry and
are predominantly of European origin. Infant
death records are matched with the cor-
responding birth registration form to validate
ethnic status.
The number of live births by ethnicity and

region for years 1991 and 1992 was purchased
from the Department of Statistics.

Results
POSTNEONATAL MORTALITY

Table 1 gives the total postneonatal mortality
for the years 1986 to 1992 by ethnicity. Total
mortality decreased dramatically in 1990 and
has continued to decrease in 1991 and 1992.
The decrease has been greater in non-Maori
than in Maori groups.
To examine for changes in regional post-

neonatal mortality only non-Maori groups
have been considered. As most Maori people
live in North Island, ethnicity may confound
regional mortality data. Figure 1 shows the
postneonatal mortality for non-Maori infants
for North and South Islands. In the first part of
the study period mortality was higher in South
Island than in North Island, but in the 1990s
the mortality was similar. The largest decrease
in postneonatal mortality has occurred in the
South Island.

MORTALITY FROM SIDS
Table 2 shows the changes in mortality from
SIDS by ethnicity. The greatest decrease
occurred in non-Maori groups, whereas the
decrease in Maori groups is more modest.

Figure 2 shows the number of deaths from
SIDS by month of occurrence. In the 1980s
there was a marked winter peak (May-
October). The reduction in SIDS in the 1990s
occurred predominantly in the winter, with
little, if any, change in the summer months. A
winter peak still persists.

Discussion
There is a high degree of standardisation of
classification of postneonatal deaths in New
Zealand. Almost all sudden and unexpected
deaths will be reported to the coroner, who
will usually order a necropsy. In the nation-
wide three year SIDS case-control study 68%
of all postneonatal deaths were classified
as SIDS. Necropsies were carried out on 98%
of the infants who died from SIDS. In
addition, in 1987 we held a consensus meeting

Table 2 National total SIDS: numbers (rates per 1000
live births) by ethnicity, 1 986-92

Year Maori Non-Maori Total

1986 48 (7 4) 165 (3 6) 213 (4-0)
1987 57 (8 2) 180 (3 7) 237 (4-3)
1988 57 (8-4) 197 (3-9) 254 (4 4)
1989 69 (9-9) 168 (3 3) 237 (4-1)
1990 58 (8-3) 117 (2-2) 175 (2 9)
1991 48 (6 9) 100 (1.9) 148 (2-5)
1992 (provisional) 50 (6 9) 85 (1-6) 135 (2 3)
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Figure 1 Total postneonatal mortality in non-Maori
groups for North and South Islands, 1986-92.
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Figure 2 Number ofdeathsfrom SIDS each day per 100 000 live births inyear of death registration by month of occur-
rence (J=J7anuary, M=May, S=September).

of pathologists to establish uniformity of
diagnosis for the SIDS case-control study.'
We have previously reported that mortality

from SIDS decreased in New Zealand in 1990
and that this was associated with a decrease in
the proportion of infants sleeping prone.9 In
1983 the proportion of infants sleeping prone
in New Zealand was reported to be 46%.10 In
the first year (1 November 1987-31 October
1988) of the SIDS nationwide case-control
study the prevalence of the prone position was
43%.'11 For the 12 months beginning in
August 1990 the proportion of infants sleeping
in the prone position decreased to 24%.11
From August 1991 the proportion decreased
to less than 10%1o and a recent cross sectional
survey indicates it is now less than 5%.12
The Cot Death Prevention Programme

initially targeted three risk factors: prone sleep-
ing position, smoking in pregnancy and around
the infant in the first year of life, and bottle
feeding. In 1992 a fourth message was added:
'do not sleep with your infant.'7 Breast feeding
rates in New Zealand are high compared with
the United Kingdom'3 and will be difficult to
improve. Maternal smoking rates are difficult
to change and have not changed over this time
period. There is some evidence to suggest
that the prevalence of bed sharing has
decreased slightly.'2 Advice on the thermal
care of infants is part of the United Kingdom's
'Back to sleep' campaign, but is not part of the
National Cot Death Prevention Programme
in New Zealand. Changes in the amount of
clothing and bedding covering the infants were
not measured in the last two years of this
study.
The decrease in mortality from SIDS has

been dramatic. Change in the diagnostic
classification of SIDS is unlikely to explain this
change as there has been a corresponding
decrease in postneonatal mortality. Further-
more, postneonatal mortality has been

constant at approximately 6/1000 live births
for over two decades and has suddenly
decreased by over a third.
The fact that mortality from SIDS has not

decreased as rapidly in Maori groups as in
non-Maori groups has led to considerable
debate in New Zealand. There are several
issues. The first relates to the definition of
ethnicity. Currently a biological definition of
ethnicity is used in mortality data. Department
of Health mortality data ethnicity classification
is provided by the Department of Statistics, as
detailed earlier. Legislative change is necessary
to the Births, Deaths, and Marriages
Registration Act before the implementation of
revised format ethnicity questions can proceed.
Births, deaths, and marriages registration
legislation has been presented to Parliament
and is currently before the Select Committee.
A cultural definition of ethnicity may be more
appropriate. We have found that almost as
many mothers perceive themselves to be Maori
who report having 25% Maori blood as
mothers who report having 100% Maori blood
(unpublished observations). The relative risk
of SIDS for Maori infants compared with non-
Maori infants was approximately 2-4 in the
late 1980s using the biological definition of
ethnicity. In the case-control study, however,
when a cultural definition of ethnicity was used
(one or both parents reporting being Maori),
the odds ratio was 3-7.14 The increased risk
appeared to be largely explained by higher
prevalences of maternal smoking, bed sharing,
and other known socioeconomic risk factors.'4

Although we believe that the identified risk
factors for SIDS are applicable to all ethnic
groups the way prevention messages best
reach the various ethnic groups may well be
different. For non-Maori groups the written
word has been successful. For Maori groups
the message should be delivered orally by a
culturally appropriate messenger.'5
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South Island has had a higher total post-
neonatal mortality and mortality from SIDS
than North Island. With the change in the
prevalence of the prone sleeping position the
postneonatal mortality for non-Maori groups is
now the same in the two islands. As most
Maori groups live in North Island and they
have a higher postneonatal mortality, the post-
neonatal mortality for the total population is
now higher in North Island than in South
Island.

It seems likely that the change in regional
mortality is due to changes in the prone sleep-
ing position, though changes in mortality due
to changes in the thermal insulation of infants
cannot be entirely excluded. In 1989 a centre
in South Island recommended a reduction in
thermal insulation of infants.16 This coincided
with the change in the reduction in the preva-
lence of infants sleeping prone. We have been
unable to show that the mean thermal insula-
tion of infants changed during the three year
case-control study. In addition, based on

data from Avon,17 the proportion of deaths
which could be attributed to excessive thermal
insulation is small. 18
Most epidemiological studies have found an

increased risk of SIDS during the winter
months. The reduction in mortality from SIDS
in New Zealand has occurred predominantly
in the winter months.

It has been suggested that the prone sleeping
position may reduce the ability of the infant
to lose heat from the face if exposed to
heat stress.19 Furthermore, when infants sleep
prone the risk of SIDS is increased by recent
illness and the use of heating in bedrooms.20
The change in mortality from SIDS observed
in this study leads to the suggestion that the
mechanism of death associated with the prone
sleeping position is related in some way to
temperature. The decrease in mortality has
been greatest in South Island, which is appre-
ciably colder than North Island, especially at
night, and during the winter months. Whether
this is due to a direct effect of temperature or

related to other factors, such as infant care

practices in colder conditions, needs to be
examined.
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